Introduction
In July 2000, the Ministers of Tourism of 21 APEC member countries signed a Tourism Charter. They suggested that developing tourism could bring positive and sustainable benefits to the economy, society, environment and culture. According to the World Tourism Organization, UNWTO, the tourism industry represents 11% of the world GDP and has the most future potential. The Taiwan government also held an international conference on "The New Strategy for Tourism Development in Taiwan in the 21st Century" in November 2000 and made a formal announcement of its new tourism development strategy. The aim was to create a brand new image for Taiwan as "an island for tourism". Taiwan is renowned for its culture and natural scenery, and is the first choice of tourism destination by people in Mainland China among overseas Chinese community. Therefore, creating a friendly tourism environment, market development and cultivation of talent in the tourism industry are the priorities for raising a country's competitiveness.
Political factors have a significant impact on Taiwan's tourism industry. In 1969, the Taiwan government proposed a Tourism Development Act, showing the importance of tourism industry in Taiwan's economic development. In 1979, the citizens of Taiwan were allowed to travel overseas for tourism reasons. In 1987, Taiwan government allowed people to visit their relatives in China. In 2001, people in Mainland China were allowed to conduct tourist travels in Taiwan. In 2008, Taiwan government allowed charter flight between Taiwan and China and opened up for citizens of China to visit Taiwan. In 2009, the two countries had cross-strait direct flights. In 2011, Taiwan
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Page 2 government further allowed independent travelers from three cities of Mainland China, including Beijing, Shanghai and Xiamen. According to the statistics reported by National Immigration Agency, in 2011 approximately 30,000 people came to Taiwan. In 2012, the Taiwan government opened up independent travelers from another ten cities in China including Tianjin. The number of independent travels increased sharply by more than six times to 190,000 people. On 28 June 2013, 13 more cities were allowed to travel independently to Taiwan. In 2015, ten more cities in China were opened up for independent travelers. 1
Tourism travel is one of the fast developing industries in Taiwan. According to the Tourism Bureau report, the number of tourists in Taiwan reached the first million of people in 1976. In 2014, the number had risen to 9.91 million people. Of which, 3.98 million people were from China, representing 40.18% of total tourists. China has become the main tourist incoming country for Taiwan. The tourism industry has an increasing importance to Taiwan's economic development. According to the Global Competitiveness Report in 2014, the competitiveness of Taiwan's tourism receipts ranked 28. The ratio of tourism receipts to GDP increased from 2.38% in 2013 to 2.46% in 2014, which was at an all-time-high since 1995. Hence, how to grab the investment opportunities during this time is an important issue. Specifically, this study analyzes the factors that influence tourism demand by Mainland China in Taiwan and estimates the tourist numbers in order to provide references for relevant policy makers. The organization of this paper is as follows. The literature review is provided in Section 2. In Section 3, we discuss the error correction model. Descriptions of the data and the results are provided in Section 4 and 5, respectively. A conclusion is provided in Section 6.
2.0 Literature review Fama (1970) surveyed past literature and formally proposed the efficient market hypothesis (EMH). According to Fama (1965 Fama ( , 1970 , there were three different levels of market efficiency. The first level was weak-form market efficiency. If the information incorporated in historical prices were completely reflected in current prices, then investors would not be able to make abnormal returns based on historical price information. The second level was semi-strong-form market efficiency. It suggested that stock prices have reflected all public information about the company's future prospects. Investors would not be able to make abnormal returns based on historical price information or by analyzing current public information. The third level was strong-form market efficiency, which suggested that stock prices had reflected all company-related information. Investors would not be able to make abnormal returns even with insider information. Later, neoclassical economics proposed the rational expectations theory (Lucas, 1972) and the intertemporal CAPM (Merton, 1973) . However, later studies then discovered market anomalies, which cause market inefficiency. Black (1986) argued that there existed irrational trading or noise trading which could increase the risk in asset pricing due to its unpredictability and random occurrence. Also, due to the limits of arbitrage, even with rational trading, the stock price might not be able to return to its base value (Shleifer and Vishny, 1997) . In addition, there existed irrational traders in the market who were noise traders and followed positive feedbacks. Their trading strategy was solely based on short-term performance of stock prices. They bought the stocks when stock prices went up and sold when stock prices fell. De Long, Shleifer, Summers and Waldmann (1990) provided evidence for the positive feedback trading strategy. They showed that some rational investors might also follow the positive feedback trading strategy, causing further instability in short-term stock prices. Therefore, to some extent, rational traders were further reinforcing the strength of positive feedback.
In an asymmetric information and highly uncertain market, the ability to gather information and process information differed between investors. Institutional investors possessed more information about their industry and had higher ability to predict future performance than individual investors. Hence, they were more likely to have herd behavior, which was caused by positive feedback. Other trading strategies based on positive feedback included extrapolative expectations and technical analysis. Herd behavior was prevalent in the financial market and the behavior might be reasonable under high information uncertainty.
Extrapolative expectations suggested that the trend in economic indicators in the last period was used to predict the trend for the next period. Accordingly, technical analysis, which suggested traders to follow the trends, was a typical positive feedback trading strategy (Murphy, 1986) . Froot, Scharfstein and Stein (1993) found that institutional investors often paid attention to the same market information such as fundamental and technical indicators, and used the same models, investment portfolio and hedging strategies. As a result, they often had very similar investment heavier, showing herd behavior. Other studies that showed support for herd behavior included Trueman (1994) who found evidence among financial analysts. Grinblatt et al. (1995) found herd behavior in fund investments. Kim and Wei (1999) found evidence among QFIIs in Korea. Shiller (2002) further suggested that when investors were being misled and caused investment bubble, this was also one kind of herd behavior. However, Lakonishok (1992) argued that the herd behavior of institutional investors did not necessarily lead to stock
Journal of Economic and Financial Studies. Page 3 market uncertainty. Therefore, this study develops the following hypotheses and uses quantitative models and optimal program trading to test the above arguments. The aim is to find safe and sound investment strategies.
H1: The Taiwan stock market is not strong-form market efficient. H2: The stock price movements in tourism industry reveal positive feedback trading behavior.
Johansen cointegration test and estimation methods

Vector autoregression model and Johansen cointegration test
This study adopts vector autoregression (VAR) model, Granger causality test and Johansen cointegration to test the effect of exchange rates, import/export trade volume, income and tourists consumption on tourism demand by Mainland China in Taiwan for the period January 2001 to June 2014 (that is, a total of 162 months).
VAR mo de l
Using the vector autoregression (VAR) model can ensure that all variables in the model have the causal relationship and can avoid the recognition problem in traditional simultaneous structural equations (Sims et al., 1990) . All variables in the model are lagged variables of itself and other variables. Extending the single variable autoregression to multi-variable vector autoregression can solve the exogenous variable problem as all variables become endogenous. They can be used to predict a relevant time series system and the dynamic impact on this system by random noises.
The three variables in the program trading are 
where the error term it  is white noise. m is the constant; a is the coefficient;  is a positive definite variance and covariance matrix. That is, the error term it  can be correlated in the same period but not with the lagging period or the variables in the right-hand side of the equation. From here, we can conduct the causality test.
Johansen cointegration test and error correction model
As the economic theory has not yet concluded the causality relationship between tourism and economic development, Granger (1969 Granger ( , 1988 causality test can be used to determine such relationship. That is, by testing if the coefficients of current y series and the past values of x series have causal relationship, we are in essence examining if the past values of x can explain the present values of y. In other words, if adding a lagged value of x can increase the degree of explanation, or the correlation coefficient of x and y are statistically significant, we can conclude that y is Granger caused by x.
However, while the economic variables in time series model may exist a long-run equilibrium, in a short period of time, such equilibrium may not exist. The error in one period may be corrected in the next period. This suggests that the cointegration between variables is related to equilibrium adjustment and error correction. According to Granger Representation Theorem of Engle and Granger, when a long-run cointegration relationship exists in time series, there must exist a vector error correction model (VECM) between the time series. Therefore, series with VECM must have cointegration relationships. The two-stage cointegration test proposed by Engle and Granger (1987) cannot effectively deal with multivariate cointegration test. One important function of VAR is that it can test the long-run dynamic relationship between variables using a VAR conditioned on the cointegration relationship. Later, Johansen (1988 Johansen ( , 1991 propose a multivariate VAR(P) cointegration test: (6) where is the largest eigenvalue. Based on the characteristics of the time series (that is, whether there is a trend or second order), cointegration equation and VAR model can derive five possible situations. They can then all use Johansen cointegration likelihood ratio (LR) to conduct the tests.
Experimental design and estimation method
This study uses real market transactions and a two-stage test to see how positive feedbacks can consistently profit in Taiwan stock market. Specifically, we first use program trading to obtain the optimal trading simulation. Then, we substitute the coefficients from the first stage of optimal transaction to the second stage using Taiwan stock market data. If abnormal returns still exist, this suggests that Taiwan stock market is not efficient.
Based on the design concept of program trading (Williams, 1999) , we include two more sets of data (data2 and data3) as filters to increase the trading performance. In Model 1, data1 is the weighted index of the tourism sector; data2 is the stock price of individual stocks in the tourism industry; data3 is price of CSI ETF (0061). In Model 2, data1 is the stock price of Regent Taipei (2707); data2 is the weighted index of the tourism sector; data3 is the price of CSI ETF (0061).
To ensure the fairness in evaluation, the following trading strategies are adopted. (1) The RSI of 14-day closing price of data1 is higher than the best-buy threshold. (2) The RSI of 14-day closing price of data2 is higher than the best-buy threshold. (3) The RSI of 14-day closing price of data3 is higher than the best-buy threshold. When all these three conditions are fulfilled, a long position is adopted. On the other hand, if the following three conditions are met, a short position is adopted, and they are: (1) the RSI of 14-day closing price of data1 is lower than the best-sell threshold. (2) The RSI of 14-day closing price of data2 is lower than the best-sell threshold. (3) The RSI of 14-day closing price of data3 is lower than the best-sell threshold. The transaction fee is set at $1 and this study does not consider other transaction costs or the changes in price after making a buy or sell order. The position is closed out if the profit is greater than 350 points or the loss is greater than 100 points. Moreover, when an investor has a long position and the RSI of data2 touches the best-sell threshold, he/she will close out the position. Similarly, if an investor has a short position and the RSI of data2 touches the best-buy threshold, he/she will buy the stock.
Page 5 Moreover, this study uses the optimal MultiCharts 2 program trading to conduct back-testing. By comparing with the optimal trading performance (that is, the 14-day price and the best-buy/sell threshold produced by the program trading), we can see if adding external information or the information of the leader among the herd can still lead to trading profit in the spot market based on the technical analysis.
Data
Previous research of the determinants of international tourism demand suggested that income, which was the most commonly used factor and was found to be a significant variable. The basic economic theory suggested that other things being equal when the income of the origin country increased, the tourism demand for the destination country would increase. Studies by Hui and Yuen (1996) , Lee (1996) and Webber (2001) all showed support for this argument and suggested that personal consumption or income and GNP were normal good. On the other hand, Crouch (2000) and Vogt and Wittayakorn (1998) did not find significant results. Chadee and Mieczkowski (1987) even found evidence of inferior good. The study by Shenzhen Stock Exchange shows that in 1995, the securitization ratio (stock market value / GDP) was 96.59% and 298.66% in 2003. The ratio in Taiwan was 120% in 2004 and 167% in 2014. The research suggests that as the economy develops, the income increases and stock prices also rise. In the next section, this study uses CSI ETF (0061) as a substitute variable for the income of Chinese tourists and proceeds with trading simulation of tourism stocks.
To test the positive feedback trading strategy, as the price of CSI ETF (0061) 
Empirical results and analysis
ADF Unit Root and Cointegration Test
This study chooses 3 November 2007, the highest point (9859) in twenty years, and 9 February 2011, the highest point (9220) in recent five years for the first stage of simulation tests. The ADF unit root test shows that after taking the first difference, the null hypothesis that the time series are not stationary is rejected (as shown in Table  01 ). That is, they are stationary. We also use Johansen maximum likelihood method to conduct the cointegration test. The results show that there exist two cointegration significant at the 10% level. Therefore, there is a long-run stationary relationship between variables. 
5.03
Granger causality test of tourism stocks VAR models can be used to determine the relationship between variables that may not be possible based on theoretical economic theories. This can be achieved by first assuming that the every variable in the system is related with each other. Then, we regress the present values of all variables with their lagged values. This allows us to determine the dynamic relationships between all variables. This study includes the stock prices of all nine tourism stocks in VAR and conducts the Granger causality test. The results show that when lagging two periods, Regent Taipei (2707) is the Granger cause of other tourism stocks for seven times and is the best among other tourism stocks (as shown in Table 02 ). In other words, the stock price of Regent Taipei should be included as an endogenous variable in trading simulations and there appears to be herd behavior in trading. One possible reason is that Regent Taipei has the highest stock price in the tourism industry and is included among the medium-sized 100 component stocks of Taiwan. Nofsinger et al. (1999) point out that the herd behavior of institutional investors has more influential effects than individual investors. A good high priced stock is often the first choice of mutual funds. Institutional investors' agent relationship may lead them to behave in certain ways, pushing the price further in a certain direction. The results confirm with Scharfstein et al.'s (1990) argument that institutional investors have blame sharing effect in herd behavior. Hence, the stock price of Regent Taipei is the benchmark price of other tourism stocks. Table 06 .
The above evidence suggests that income and herd behavior are important factors for investment in the tourism industry. Hence, we use Model 1 where data1 is the weighted index of the tourism sector, data2 is the stock price of individual stocks in the tourism industry and data3 is price of CSI ETF (0061) which is the most representative of China's stock market ETF to conduct program trading tests. The results show that in the first stage (from 15 August 2009 to 9 February 2011), by considering the stock price of Regent Taipei and CSI ETF, the optimal net profit is $18.31 (as shown in Table 08 ). When using the simulated coefficients from the optimal trading, the net profit till 2014 increases to $27.28 while no profits can be made on other tourism stocks. The results provide evidence supporting our two hypotheses that the Taiwan stock market is not strong-form efficient and that positive feedback trading behavior exists in tourism stock trading. Table 06 .
As data1 (the weighted index of tourism stocks) is not tradable, we interchange data1 with data2 and proceed with the second program trading model where data1 is the stock price of Regent Taipei (2707), data2 is the weighted index of the tourism sector and data3 is the price of CSI ETF (0061). The net profit from the optimal trading simulation is $46 (as shown in Table 04 ). However, when the simulated optimal coefficients are applied to the later period till 2014, the net profit increases to $82. The results suggest that the trading profits in tourism industry are due to positive feedback trading strategy which can reduce uncertainty in investment, increase investors' confidence and enhance investment performance. Finally, this study proves that using the following information together (including, the stock price of Regent Taipei, the weighted index of tourism sector and CSI ETF), investors can profit from program trading. This provides an investment reference on tourism stocks for interested investors. Future research can study how the factors influencing tourism demand affect the investment strategy.
